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(57) Abstract 

Infl atab le and radially defonnabfe tubular sleeve for the casing or obturation of a well (P) or a pipe. The wall of the sleeve (1) 
is provided with a series of breakable restraining rap (2) axially offset with respect to each other sod intended to be broken one after 
the other in the longitudinal direction of the sleeve inflated by an internal pressure fluid (p). Thus, fie liquid (B) present in the well is 
progressively discharged, thereby avoiding the formation of pockets outside the casing. Application to the oil Industry. 



(57) Abrfgt 

Mandwc tubuiiir© fonflabk: ec radiakment deTonnabte pour k tubage ou l'otaxniioo d'cn poia (P) on d'une rmiliistion. Lt ptroi 
du manchon (I) est munie d'une sexie de bagues dc contention frangible* (2) ddcaleet txiaJcnxnt tea noes par rapport aux autre*, el spin 
I se rompre let unes apres ies autrei suivant la direction U»*itudinale du manchon kjnqu'fl cat gonfid par un fluide interne sous pression 
(p). Ainii le liquide (B) present dins le puits est refold ptogrcaavement dritam U formation de poches I rextfrieur du tubage. Induraie 
petroiiere, . 
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MANCHON TUBULAIRE GONFLABLE POUR 
TUBER OU OBTURER UN PUITS OU UNE CANALISATION 

La pr^sente invention conccme un manchon tubulairc gonflable, et 
radialcrncnt dtfonnable. servant au tubage ou a robturation d*un puiis ou d : une 
canalisation. 

Pour le tubage d*un puits de forage p&rolier, ainsi que pour des applica- 
5 uons simtlaires. il a d6ja 6x6 propose des prfformes tubulaires souples. durcissables in 
situ ; elles sont destin6es a 6tre raises en place a P&at radialcment repli* ou non expanse 
. £tat dans leque! elles possfedent un encombrement radial faible - puis €tre d£pli6es et/ou 
expanses radialement par application d'une pression int£rieure, avant d'fctre durcics in 
situ, notamment par polymerisation. 
10 Des preform es de ce type sont decrites par exemple dans les documents 

WO9I/18180, WO-94/21887et WO-94/25655. 

Sous la designation "radialement dfrormablc" on dfsignera des manchons 
pouvant 6tre radialement d6ploy& soit par simple d£p!iement (comme c'est le cas pour la 
prtforme dtoite dans le WO-91/ 18180 notamment), soit qui peuvent fctre simplement 
15 expanses radialement (sans ddpliement), par accroissement de leur diamfetre sous Teffet 
d'une pression interne, soit qui peuvent fctre successivement d^plifs puis mis en 
expansion (comme e'est le cas pour la mairice et la prfforme du document WO-94/25655 
notamment). 

L'invenuon a et6 cor*9ue pour un manchon servant d'outil a dilater une 
20 prtfbrme, cet outil 6tant du mfcme type gdn6ral que Toutil de dilatation de la prtforme 
- appete mairice - d£cril dans le WO-94/25655 deja cit6 ; cette matrice est initialement 
soiidaire de la prdforme, a Tinterieur dc laquelle elle est montfe. Aprfcs gonflage de 
Pensemble matrice/prtforme, et solidification de la prtforme, la matrice est arractee. 

Toutefois, Tinvention s'applique £galement a des manchons servant 
25 d'outils d'obturation de la paroi d'un puits, pour empdeher des fuites de fluide, cet ouul 
6tant d£sign6 couramment dans la profession sous le nom anglais de "packer". 

Dans un mode de realisation possible, le manchon tubulaire objet de 
Tinvention peut Igaiement consister dans la prtforme elle-mfcme. 

Lors de reparation de d6fonnation radiale (par dlpliement et/ou expan- 
30 sion) d'un tel manchon a Tintirieur d'un puits ou d'une canalisation, il y a un risque, si 
r expansion de la prlforme est non contrdtee, de formation de poches de liquide qui se 
trouve enferm^es entre le manchon et la paroi du puits ou de la canalisation. En effet. 
dans les applications de forage pftrolier ou analogues, il est courant que le puits ou la 
canalisation soit remplie d'eau, de boue, ou d'un autre liquide. 
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On comprend aisemcnt que ccci pose un probleme, car le manchon ou la 
preforme qui ! 'entoure nc peuvent s'appliquer cocrectcincnt contre la paroi du puits ou de 
la canalisation, et ie tubage obtenu n*est pas parfaitcmcnt cylindrique et n'cst pas bien 
ancre. 

5 Pour des membranes gonflaWes equipant des nijtik obturateurs { B ™»cker") 

on a tente* de pallier cette difficult en faisant varier la composition du maleriau constitutif 
de la membrane - ou manchon - (k base de caoutchouc synth&ique) d*une extremite* k 
I* autre, de telle maniere que sa resistance k I'expansion radiale varie progressivement. 
Ainsi, Iorsqu*on introduit dans l'outil un fluide sous pression, la membrane se dilate 

10 progrcssivcment d'une extremite* k V autre de I'outil, ce qui permet de chasser reguiiere- 
ment le liquide emprisonne* entre la membrane et le puits ou la canalisation, au fur et k 
mesure de Topdrntion, vers 1'extiemite* dont la resistance k I 'expansion est la plus forte, 
cxtremite* ou Pexpansion va se faire en dernier. 

Si, dans son princtpe, cette technique dorme satisfaction, elle est delicate et 

15 coQteuse a mettre en oeuvre, du fait que la composition du matiriau constitutif du 
manchon n'est pas la mdme sur ('ensemble du produit La variation de cette composition 
est difficile k maitriser et, surtout, n'est pas applicable k des manchons de grande 
longueur. 

C'est pourquoi, ia presente invention a pour objectif de proposer un 
20 manchon du genre qui vient d'etre mentionne\ destine* it servir au tubage d'un puits ou 
d'une canalisation, notamment pour des applications pdtrolieres, ce manchon ayant une 
structure telle que son expansion se fasse egalernent de maniere progressive d v une 
extremitc" k 1'autre, ceci de facon parfaitcmcnt maitrisee, independararaent de sa longueur. 

Ce resultat est atteint, confonndment k Invention, grace au fait que la 
25 paroi du manchon est munie d'une sene de bagues de contention frangibles identiques, et 
decalees axialement les unes par rapport aux autres, et aptes k se rompre les unes apres 
ies autres suivant la direction iongitudinale du manchon lorsqu'il est gonfl6 par un fluide 
interne sous pression. 

Par ailleurs, selon un certain nombre de caractdristiques avantageuses, non 
30 Hmitatives de l'invention : 

• les bagues sont rlgulierement espacdes les unes des autres, d'un 
ecartement constant ; 

- le manchon presente un troncon depourvu de bague ; 

- le manchon presente un troncon qui est muni de bagues dont le seuil de 
35 rupture est sensibiement plus faible que celui des autres bagues ; 

- le troncon depourvu de bague ou muni de bagues k seuil de rupture plus 
faible, est une zone d'extremitf du manchon ; 
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- ie tron9on d^pourvu dc bague, ou muni dc bagues &seuil de rupture plus 
faible, est une zone mfdianedu manchon ; 

- ies bagues sont toriques ; 

- Ies bagues sont noyccs k Pinteneur de la paroi du manchon ; 

5 - le manchon est form* dans un matcnau elastomers synthdtique : 

- le manchon cons tit ue un outii servant k dilater une preform c souplc et 
radialement d6formable, durcissable in situ pour former le tubage du puits ou de la 
canalisation ; 

- ce manchon est solidaire initial ement de la preT ortne et qu'il est extractive 
10 en fin d'operation. 

- le manchon constitue un outil d*obturation du puits ou de la canalisation 

("packer") ; 

- le manchon constitue la preTorme soupie et radialement dlfonnable, 
durcissable in situ pour former eile-meme le tubage du puits ou de la canalisation, aprts 

15 soiidificaiion. 

D'autres caracteristiques et avantages de l'invenuon apparaftront de la 
description et des dessins annexes qui en representee, h simple titre d'exemple, des 
modes de realisation non limitaufs. 

Sur ces dessins : 

20 - la figure 1 est une vue en coupe longitudinale d'un ensemble constitue' 

par un manchon tubulaire gonflable conforme k Tinvention, log* k rinterieur d'une 
preTorme soupie et durcissable in situ ; 

- Ies figures 2 et 3 sont des vues en coupe transversale de la preTorme de la 
figure 1, respecti vemcnt avant et aprcs extension radiale ; 

25 - les figures 4kS sont des vues sch&natiques illustrant difflrentes Stapes 

du tubage d'un puits k I'aide de 1 •ensemble represent* aux figures 1 et 2 ; 

- les figures 9 et 10 reprtsentent sch*matiquement des variantes du 
manchon de la figure 1 (sans la preTorme associce). 

A la figure 1 on a represent*, et design* sous la reference 1, un outil 
30 servant k la dilatation d'une preTorme soupie, durcissable in situ - k rinterieur d'un puits 
ou d'une canalisation - par polymerisation. 

Cet outil 1 - ou matrice - consiste en un manchon tubulaire cylindrique, de 
forme gen*rale allcrag*e f dont la paroi cylindrique est r*f*renc6e 10. Le manchon est 
obtur* k ces deux extr*mit*s par des cloisons transversal es 11, 12, dont Tun - en 
35 I' occurrence la cloison 1 1 - est travers*e, de maniere Blanche, par un embout 4 destin* k 
etre raccord* sur un conduit 40 servant k introduire un fluide sous pression, par exemple 
de Teau, ai*ini*rieurdu manchon afin d'en provoquer T expansion radiale. 
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Le matenau constitutif du manchon est par exemple un caoutchouc 
syntWtique (elastomere) ou un matenau k base d'elastomere. Ce matenau est le meme. et 
ses caracteristiques mccaniques identiques, sur toute la longueur du manchon ; il est done 
possible de le confectionner sur une grande longueur. 
5 Le manchon 1 est insure" k 1'inteneur d'une preTorme 6galement tubulairc 

3, initialement souple, mais durcissable in situ par polymerisation. 

La preTorme a une paroi constitute d'une resine 30 qui est initialement 
fluide (malleable), mais est durcissable k chaud par polymerisation. Cette resine est 
confinee entre une peau exteneure 31, en matenau souple et elastique, et la paroi 10 du 
10 . manchon, qui fait office de peau inteneure. 

L'axe de 1 'ensemble est reTcrcnce* XX'. 

Cet ensemble est du meme type general que celui decrit dans le document 
WO-94/25655 (voir notamment les figures 9 h 12). 

Des moyens de liaison provisoires non representes assurent initialement la 
15 sohdansauon du manchon 1 avec la prcfonne 3 qui t'entoufc. Ccs ruoyens sent adapies 
pour se rompre en fin d'op£ration (apres durcissement de la preTorme) ce qui permet alors 
1 'arrachement du manchon interieur, comme cela sera expl i que* plus loin. 

Selon une caractenstique essentielle de l'invention, la paroi du manchon 1 
est munie d'une sene de bagues de contention f Tangibles qui sont decalees axtalement les 
20 unes par rapport aux autres et sont aptes k se rompre sous 1 'effet d'un effort d 'extension 
qui depasse un seuil determine*, sous I'effet d'une pression interne visant k les dilater 
radial emenL 

Le seuil de rupture de Tensemble des bagues 2 est sensiblement identique. 

Ces bagues sont rfgulierement espacees les unes des autres, d*un 
25 ecartement constant e . 

Comme on le voit k Tobservation de la figure 1, la totality du manchon 1 
n'est pas garnie de bagues. Celtes-ci sont prevues seulement sur un troncon 1A qui 
correspond k la majeure partie du manchon, de longueur L, du c6te* de I'embout 4 - ou 
c6t£ amont 

30 Par convention, on designera par c6te* M amont" le c6\6 du puits qui 

d6bouche vers I'exgrieur, par lequel arrive le fluide de gonfiage, depuis la tfcte de puits. 

Le troncon situe* du c6t€ oppose* (aval), de longueur I requite (ires 
sensiblement inf 6rieure k L), n'est pas muni de bagues. 

De preference, les bagues 2 sont toriques, c*est-i-dire qu'elles ont une 
35 forme circulaire et une section 6galement circulaire, mais ce n'est pas obligate* re. 
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Chaquc bague peut €trt avantageusement consiituee d'un HI, par exemplc 
cn plastique ou en m&al, enroule" sur lui-raeme sur plusieurs tours pour former une 
bague. 

De preference, les bagues sont enduites d'une substance qui favorise son 
5 giissement par rapport au matdriau elastomere dans lequel el les sont noyces. La substance 
est par exemple de I'huile de silicone. 

Ceci nfduit les risques de dechirement de la paroi du manchon lors de la 
rupture de bagues, et facilite le giissement des bagues sur la paroi 10 du manchon, 
giissement necessaire lors de son expansion. 
10 A titre indicatif, non limitauf, on donnera les valeurs dimensionnelles 

suivantes : 

- longueur totale L + 1 du manchon : 20m. 

- longueur L du troncon 1A equipee de bagues : 18m. 

- longueur 1 du troncon IB d6pourvu de bagues : 2m. 

i r ~ M » M i M Immmm • irwM 

- € paisseur (en direction radiale) de la paroi 10 de la matrice : 10mm. 

- ^paisseur (en direction radiale) de la paroi 30 de la preTorme : 10mm. 

- diametre de 1 'ensemble matrice/pnf forme avant gonflage (6tat de la figure 
2) : 100mm 

20 - diametre de cet ensemble apres gonflage (figure 3) : 160mm. 

La figure 4 represente la phase initiale de tubage d'un puits de forage 
pe^rolier dont la paroi, approximati vement cylindrique, est reTerencee P. 

Sur les dessins le puits est horizontal ; il peut cependant avoir une direction 
quelconque, notamment etre vertical, i 'invention demeurant applicable dans ce cas. 
25 Le diametre de 1 'ensemble preTorme/matrice est choisi de telle sorte qu'a 

F6tat radialement expanse, la preTorme puisse s'appliquer convenablement contre cette 
paroi P t afin de servir au tubage du puits. 

L'ensemble matrice/preTorme est mis en place, au moyen d'un outillage 
approprie" oonnu, a partir de rextcrieur du puits, de la gauche vers la droite s'y on se 
30 rdfere a la figure 4 ; sur cette figure, 1* ensemble matrice/ preform c se trouve dans la 
position voulue, en vis-a-vis de la zone de paroi P a tuber. 

Cet ensemble se trouve immerge' a Tint6rieur d'un liquide, tel que de la 
boue, reference* B qui est present dans le puits. 

II est possible, depuis la tfete de puits, d'introduire a l'int6rieur du 
35 manchon 1 un liquide sous pression tel que de 1 'eau, via le conduit 40 et Fembout 4. 

Comme eel a est bien connu, ce fiuide sous pression va gonfier le manchon 
1, et la preTorme qui Tentoure, rensemble 6tant dilate* radialement contre la paroi P. 
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En Pabsence des bagucs 2, cette dilatation se ferait de maniere non 
contrdlee, ce qui risquerait de creer k Fextcneur dc Pensemble mairice/preTorme dcs 
pochcs dans lesquds sc trouvcrait cmprisonnd un certain volume de iiquide B. contrariant 
ainsi l'operation de tubage. 
5 Orlce k ragencement selon 1'invention, sous l'effet de la prcssion p du 

iiquide sous prcssion introduit dans ie manchon (Heche F figure 5) la zone aval LB va 
s'expanser priori tairement, du fait qu'elle est depourvue de bagues de contemion ci 
possede done une aptitude k la deTormation plus grande que le reste 1 A du manchon. 
Cette dilatation s'accompagne d'une diminution de la dimension axialc de cette panic IB, 
10 qui vient s'appliquer par rinterm6diaire du trancon de preTorme que I 'entoure centre la 
parai P. Au cours de cette dilatation, la boue qui se trouvait k rextericur de cette zone est 
chassee k la fois vers I 'amont et vers I 'aval, comme symbolist par les flechcs I a la figure 
5. 

Le risque de formation de pochcs autour du troncpn IB est rtduit car cette 
15 zone a une longueur I limitee. 

Si on continue k augmenter la prcssion du Iiquide contcnu k Fintlrieur du 
manchon, pour lc faire passer k une valeur pi supe"rieure k p, on va provoquer au bout 
d'un certain temps la rupture de la bague 2 qui est situee la plus en aval. En effet, comme 
cela peut se d^montrer aisement par lc calcul, e'est cette bague qui est soumise k reflfort 
20 d'extension la plus grande. Une fois qu'elle s'est rompue, e'est la bague suivante, c6te* 
amont qui va se rompre. 

On observe ainsi une rupture progressive de Pensemble des bagues 2, les 
unes aprcs les autres, d'aval vers Pamont (de la drotfe vers la gauche) des figures 5 ct 6. 

Giicc k cette propagation contr61ee du front d'expansion, le iiquide B qui 
25 se trouve present entre la prCforme et la paroi P se trouve refouie progressivernent, 
Cgalcment de Paval vers Pamont. comme cela est symbolise* par les Heches j. Cc 
refoulement evitc la formation des poches, dont Pinconvenient a 6\£ mentionne* plus haul 

Une fois que I'cnsemble des bagues s'est rompu, ct que la preTorme est 
totalement appliquee contre la paroi P, on precede k sa polymerisation par la chaleur ; 
30 cette operation peut se faire par excmple en introduisant un Iiquide chaud k 1 'inteneur de 
la matrice etfou par effet Joule, au moyen de conducteur electrique (fil chauffant) noy€ 
dans la matrice ou dans la preTorme 

A titre indicatif, les pressions de gonflage p et & sont respectivement de 
rordredeSet 15 bars. 

35 La figure 3 illustre une operation de dilatation au corns de laquelle la bague 

2 s'est cassee en trois morceaux 2a, 2b et 2c. Hie pourrait se casser en un seul point ou 
au contraire en un nombre de morceaux plus grand. II va de soi que les bagues doivent 
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egaleraent cire soupies de telle maniere que leur courbure pent se modifier et suivre celie 
du manchon apres rupture de la bague. Cornme deja dit, les bagues sont avantageusement 
enduites d*un revetement fatiliam le glissement relatif de la bague - ou des morceaux de 
bague - par rapport au materiau de la paroi du manchon apres rupture de la bague. 
5 Apres solidification de !a preTorme-, qui est devenu un tubagc rigide 3* 

(figure 7) la matnce est arrachee, comme cela est symbolise* par la Heche G a la figure 8. 

Dans le mode de realisation qui vient d'&tre decrit, on a consider que la 
dilatation de Tensemble raatrice/prtTormc se faisait uniquement par expansion radiate. II 
va de soi que Tinvention s 'applique 6galeraent a des ensembles initialement plies 
10 longitudinalement (en Tonne de "IT ou en forme d'escargot), comme cela est represent* 
en particulier dans le WO-91/18180 ou dans le WO-94/25655 (figures 6A et 6B). 

Le manchon, reference* 5, qui fait l'objet de la variante representee a la 
figure 9 comprend un trongon principal SA de longueur L pourvii de bagues 6 analogues 
aux bagues 2 dlcrites en reTlrences aux figures 1 et 2. Ces bagues prcscntent toutes 
15 sensiblement les memes seuils de rupture, relativement 6ieves. 

Le troncpn d'extrtmite" amont, reference' 5B, est 6galement pourvu d'un 
ensemble de bagues similaires 7, mais dont le seuil de rupture est sensiblement inferieur a 
celui des bagues 6. Cependant, ce seuil de rupture n'est pas nlgiigeable. 

Le manchon 5 peut done contenir un iluide de pression non negligeable 
20 sanssedeTormerradialement 

Grace a cetie disposition, il est possible de dormer au manchon une 
certaine rigiditl, en y introduisant un fluide sous pression, sans risque de provoquer son 
expansion. Ceci peut fctre utile pour Introduction du manchon dans certains puits ou 
canalisations notamment non rcctilignes, la rigiditeS du manchon facilitant son guidage. 
25 Une fois que le manchon a 6u* correctement positionng, on va augmenter la 

pression interne pour provoquer son expansion en deux temps, tout d'abord celie de 
rextremitf 5B par rupture progressive des bagues 7, puis - sous une pression encore plus 
forte - V expansion progressive de la partie 5A par rupture des bagues 6 successi vemenL 
Le manchon 5 est 6galement associe* a une preTorme, comme le manchon 1 
30 du mode de realisation precedent, mais celle-ci n*a pas €\€ representee a la figure 9 pour 
ne pas 1 *alourdir inutilement 

De la mSme maniere, le manchon 8 schemaliquement represente a la figure 
10 est associ* a une preTorme non representee. 

Dans celie variante de manchon, un troncpn median 8B est ddpourvu de 
35 bagues de contention, sur une certaine longueur L B » rdduite. En revanche, des bagues 9 
similaires aux bagues 2 du premier mode de realisation sont prevues sur chacun des 
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trongons d % cxir6mit6 8A ct 8C, dc grande longueur, sont rcspectivcmcnt reTercncees L A 
ctL c - 

Scion cette variante, e'est la zone m£diane 8fi qui va s'expanser priori taire- 
ment ct s'appliquer contre la paroi du puits ou de la canalisation, la propagation de 
5 !' expansion du manchon sc faisnt progress! vcmen! h partir dc cette zone en direction de 
chacunc des deux extrtmites du manchon, avee refoulement simuliane* du liquide conienu 
dans Its puits ou ta canalisation vers chacunc de ccs extremites. 

Bien entendu, la zone m6diane 8B pounait ggalement 6 tic munic de bagues 
similaires aux bagues 7 de la figure 9, et dont Ie seuil de rupture serait infeneur a celut 
10 des bagues 9. 

Les bagues de contention qui, confonnement a la presente invention, 
equipenl un manchon radialement deTormable ne sont pas obligatoirement noyees a 
Pinteneur de la paroi dudit manchon. Elie pounait en effet 6tre disposers a rextdrieur de 
celui-ci. 

15 Le manchon selon l'invention n'est pas obligatoirement un outil servant a 

dilater une preTorme initiaiement souple, durcissable in situ. 

Le manchon selon l'invention peut egalement scrvir d'outil obturateur du 
genre "packer". 

Le manchon pounait constiluer la preTorme elle-meme, les bagues de 
20 contention (Slant par exemple noyees dans la resine polymensable constitutive de la 
prS forme, entre deux peaux elastiques. 
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REVENDICATIONS 

1 . Manchon tubuiaire gonfiabie ct radiaicmcnt dcTormabie (I ; 5 ; 8), pour 
le tubagcou Tobturalion d'un puits (P) ou d'une canalisation, caractens6 par Ic fait que sa 
paroi est munie d*une sene de bagues de contention (Tangibles (2 ; 6 ; 9) d^calees 
axialemcnt tes unes par rapport aux autres, et aptes a se rompre les unes apres les autres 

5 suivant la direction longitudinale du manchon lorsqu'tl est gonflf par un fluide interne 
sous pression. 

2 . Manchon selon la revendication 1, caractense* par le fait que lesdites 
bagues (2 ; 6 ; 9) sont regulierement espacees les unes des autres, d'un ecartement 
constant (e). 

10 3 . Manchon selon Tune des revindications 1 ou 2, caracterisl par le fait 

qu'il presente un troncon (IB ; 8B) d^pourvu de bague. 

4 . Manchon selon Tune des revendications 1 ou 2, caracterisl par le fait 

qu'il presente un troncon (5B) qui est muni de bagues (7) dont ie seuii de rupture est 

sensiblement plus faible que ceiui des autres bagues (6). 
15 5 • Manchon selon la revendication 3 ou 4, caractens6 par le fait que ledit 

troncon (IB ; 5B) d^pourvu de bague ou muni de bagues (7) a seuii de rupture plus 

faible, est une zone d'extremite* du manchoa 

6 . Manchon selon la revendication 3 ou 4, caracterisl par Ie fait que ledit 
troncon (8B) depourvu de bague, ou muni de bagues a seuii de rupture* plus faible, est 

20 une zone medianc du manchon. 

7 . Manchon selon Tune des revendicauons 1 a 6, caractense* par le fait que 
lesdites bagues (2 ; 6, 7 ; 9) sont toriques. 

8 . Manchon seion Tune des revendications 1 a 7, caractensl par le fait que 
lesdites bagues (2 ; 6, 7 ; 9) sont noyees a Tintdrieur de sa paroi. 

25 9 . Manchon selon Tune des revendications 1 a, 8, caractcrisd par le fait 

qu'il est forme" dans un materiau elastomere synth6tique. 

10. Manchon selon Tune des revendications 1 a 9, caract6ris6 par le fait 

qu'il constitue un outil servant a ditater une preTorme souple et radialement deTormable 

(3), durcissable in situ pour former le tubage (3*) du puits (P) ou de la canalisation. 
30 11. Manchon selon la revendication 10, caractense' par le fait qu'il est 

solidaire initialement de la preTorme (3) et qu'il est extractible en fin d* operation. 
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1 2. Manchon scion Tunc dcs rcvcndicalions 1 a 9, caractense* par le fait 
qu'il constituc un outil d'obturation du puits (P) ou de la canalisation. 

i 3 . Manchon scion Tune dcs revindications 1 a 9. caractense par le fait 
qu'ellc constituc une prtformc soup!? ec radialemcnt deTormabie (3). dureissable in situ 
5 pour former le tubage du puits (P) ou de la canalisation. 



WO 97/06346 



FCT/FR96/D1226 



1/3 




' ' ' ^77 77777777777 



WO 97/06346 



2/3 



PCT/FR96/01226 



FIG.5 




////> > ''////////////'////WW?//. 



FIG.6 



'////,,,///*// 



I 1A 




/////; ;sw//////yyyyyy?yyy?y///. 



WO 97/06346 



PCI7FR96/01226 



3/3 



FIG.8 




T7IT/-1 

rivx.y 



5A 

/ _ 



o 

^ II II II 



i 7 5 , B 



/-HOI 



ii ii n 

I I M II 

it ll II 

II II It 



4 P^^^il^H^j^fr 




FIG.10 



/ r7 


8B 

/ 


8C 


9 








La 


Lb . 


Lc 



INTERNATIONAL SEARCH REPORT 



k. -*acari Afflumm No 

PCT/FR 96/91226 



t£r"WR¥/W aa ffiB&/UI E21B29/1G F16L55/132 



AaxmMat tot 



1 Pitmt Qtaiftqfcco (IPQ or p boto ptiaai dataflanoc tad IPC 



S. FIELDS SEARCHED 



IPC 6 E21B F16L 



1 atareb Can of data bw tod. wbtra P 



C DOCUMENTS CONSIDERED TP BE RELEVANT 



Ctfcftxy* 



Qtaaoaofd 



% totoaadiat^i*o ta4^ui tta».cftot fdmot 



No. 



US,A,4 781 249 (WOOD) 1 Novenfcer 1988 
see colunn 3, line 61 - colunn 4, line 7 

US,A,5 417 289 (CAR! SELLA) 23 Hay 1995 
see column 5, line 42 - line 49 

US.A.5 008 261 (FITZGIBBON) 19 March 1991 
see column 4, line 41 - line 48 

US.A.4 979 578 (MOOY) 25 Deceofcer 199G 
see column 4, line 31 - line 43 

GB,A,2 247 263 (BAKER HUGHES INCORPORATED) 

26 February 1992 

see the whole document 

DE.A.27 28 056 (ARIKAN) 11 January 1979 
see page 14, line 9 - line 19; figure 5 

-/- 



-9,12 



0 



Further documents art baed to fee contovaajon of In C 



0 



Pats* batty inanbari arc t 



Special eftttfOM of ctted docomcao 
"A* doc 



toa ptmd ataat of toe an attda to mi 



to ha 

*E* eartierdoCBCDeotMl 
fitogdttt 

artebitdtadtoe- 



veto tot aaobeaoco ton 
rtojajyaWatytof toa 



•X* a lin e* yard* 

K be coaatder 



Ktia ooanontyciato(i) or 
pobfccWon data of eootber 



to 

aitabaaaknt 



'O* doojmto refcrrtoj » an < 
otoer m ea ni 



« be inaaiibiad to involve an uxvaobva atop *ben toa 
□cat* eoeGfcmad nidi out or toort otocr audi aVxu* 
w neb rr mhiaafinn briny, obrtoat to a peaoo afaUad 
i ait. 

•oat member of tot ana pan** (tatty 



Date of toe actual ccmptcaOo of toa to* 

6 December 1996 



Dafet of nabs* of toe 



1 6.12.96 



Nana 'and 



addmsoftotfiA 
Europe*! PaaatO'mea. PA Silt 
NL . 2ZtO HV Ujrwijk 
Tct < 11-70) 940-3940, TX 31 451 
Fax ( + 11-70) J40-J0I6 

i rCTAIAmt tmcm* iWq 0*v tW) 



Sogno, H 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/FR 96/81226 



DOCUMENTS CONSIDERED TO BE RELEVANT 



A 
A 

A 

P.X 



H0.A.91 18180 (NOBILEAU) 28 Novenber 1991 
cited in the application 

W0.A.94 21887 (DRILLFLEX) 29 Septenfcer 
1994 

cited in the application 

W0.A.94 25655 (DRILLFLEX) 10 Noventer 1994 
cited in the application 

US.A.5 469 919 (CARI SELLA) 28 Novenber 
1995 

see column 4, line 5 - column 5, line 3 



1-9,12 



Far* PCT/OA/210 ( minimum mt mm! *m() (J** WW) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 





b mamt* 

PCT/FR 


96/81226 


patent document 
cited in •earth report 


Publication 
date 


Putt* family 
mcmbcr(s) 


Publication 
date 


US-A-4781249 


91-11-88 


CA-A- 
US-A- 
US-A- 


1219285 
4897139 
4967846 


17-83-87 
38-81-98 
86-11-98 



US-A-5417289 


23-85-95 


NONE 






US-A-5999261 


19-83-91 


NONE 






OS-A-4979570 


25-12-98 


AU-B- 


625659 


16-87-92 




AU-A- 


6681899 


86-86-91 






CA-A- 


2829294 


29-85-91 






SB-A.B 


2239473 


83-87-91 


GB-A-2247263 


26-82-92 


US-A- 


5181988 


87-64-92 




CA-A- 


2849686 


m AM Aft 

24-82-92 






DE-A- 


4127923 


26-83-92 






NL-A- 


9161426 


16-63-92 


DE-A-2728856 


11-81-79 


NONE 






WO-A-9118189 


28-11-91 


FR-A- 


2662287 


22-11-91 




FR-A- 


2668241 


24-64-92 






FR=A= 


2671787 


24-97-92 






AU-B- 


667661 


84-64-96 






AU-A- 


7962691 


18-12-91 






CA-C- 


2883156 


19-83-96 






EP-A- 


0527932 


24-82-93 






US-A- 


5337823 


16-88-94 



W0-A-9421887 29-89-94 



W0-A-9425655 18-11-94 



FR-A- 


2783182 


38-89-94 


AU-A- 


6285994 


11-18-94 


EP-A- 


8689637 


83-81-96 


FR-A- 


2784898 


16-11-94 


AU-B- 


C73261 


31-18-96 


AU-A- 


6668194 


21-11-94 


CA-A- 


2162835 


18-11-94 


CN-A- 


1122619 


15-85-96 


EP-A- 


8698136 


28-82-96 


JP-T- 


8509532 


08-18-96 



Fans PCT/OA/ZU lHhM tmdlj mo) (My 1M2) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



No 



PCT/FR 96/81226 



Patau <tocwmtnC 
end to narcfa r«pcrt 



Publication 



msnbcr(s) 



W0-A-9425655 
US-A-5469919 



28-11-95 



HO-A- 
US-A- 



954299 
5564564 



07-12-95 
15-16-96 



page 2 of 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



Dv <fc [ansae* No 
PCT/FR 96/91226 



tirr*Wffi~'®B$SRn E21B29/19 F16L55/132 



bonlt to twti (OB) ou i li fa* grfoo ** dJMtoaoo e 



irthCD 



B. DOMAINS SUR L£SQUELS LA RECHERCHE A PORTE 



Docuncatcban Trrfwmtf cocssitt* (fy*ta* de e 

CIB 6 E21B F16L 



da lysteics dt 



» MT lojqudf a pom U rcchtrdx 



UttU*i) 



C DOCUMENTS CONSOERg COMMB PERTINENTS 



oo> 4m i i<'i>i rmrri wto 



US.A.4 781 249 (WOOD) 1 Novembre 1988 
voir colonne 3, ligne 61 - colonne 4, 
Hone 7 

US.A.5 417 289 (CARISELLA) 23 Mai 1995 
voir colonne 5* ligne 42 - ligne 49 

US.A.5 088 261 (FITZ6IBB0N) 19 Mars 1991 
voir colonne 4 f ligne 41 - ligne 48 

US.A.4 979 570 (MODY) 25 Dtoaribre 1990 
voir colonne 4, ligne 31 - ligne 43 

GB,A,2 247 263 (BAKER HUGHES INCORPORATED) 

26 F§vrier 1992 

voir le document en entier 

-/-- 



1-9,12 

1 

1 

1 
» 

1 




defensor* ret* ftetnil dtlaod Miojm. ma 
T docm**atam*.mm pi*W A U do* de «*p* 



ide 

"p^Touc* pour ***** ta " 
mi** rittfwo ou pour une nam ^rtaal* {» qu mmqm*) 
docuB^KrtArtMAUHUiMrffMboeertte. I«np,i 

SpMM 



I pa*w* riwomaou fmoitaBM at pent 



i^Udatadodapol 
L Uo^d* prior** rr 



ptBtWc cm lfl W i ww ■ li a ^i i aT nae acawatamali* 
jqMU doc»no*a*a«oe* A F^« u !»'"!*"^ 
■ ds ntei nam. oeoi vtxmvmxm euz* mmk 
penacMduutftkr 

qrifttparttdtUa^BMta^dttormii 



6 Decent re 1996 

Nam i pc«k d* r .dnaataatiOQ d-rffct oe U 

Office Eurwrfa* dei Bmca, r\fc Sill 
NL.atOHVRijwiJk 
Td. 31-70) 34MD40, Tfc 31 Ml cpo 
Fuc I* ll-W) WO-JOU 



do Mdamfce ii*ra»nni 

1 ^2 96 



Sogno, H 



page 1 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



PCT/FR 96/91226 



CO**) DOCUMENTS CONSlbmES COMME PEKXINEXTS 



i. WcM»cfatMa. rntoutoa am p tm wn pro 



DE,A t 27 28 056 (ARIKAH) 11 Janvier 1979 
voir page 14, ligne 9 • ligne 19; figure 5 

W0.A.91 18160 (NOBILEAU) 28 Novenfcre 1991 
cite dans la deroande 

ma * a* *>1007 fnDTItC»ry> 90 S»n*pfi#>n» 

RVtn|77 AWW \ *"•■»• —-t — — 

1994 

cite dans la demande 

WO, A ,94 25655 (DRILLFLEX) 10 Novembre 1994 
cite dans la deroande 

US,A,5 469 919 (CARI SELLA) 28 Novenbre 
1995 

voir colonne 4, ligne 5 - coloraie 5, ligne 
3 



1-9.12 



fCriBW 4m fa HwAw MM) UOMM i mi 



page 2 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



Dooantnt btntt dti 



DM* 



D» AhiiMt limit Mo 

PCT/FR 96/01226 



M«nbre(i)*fc 

hmgitCktwcHi) 



D&tr de 



US-A-4781249 


61-11-88 


CA-A- 
US-A- 
US-A- 


1219265 
4897139 
4967846 


17-83-87 
30-01-98 
66-11-98 


US-A-5417289 


23-05-95 


AUCUN 






US-A-5GGB261 


19-63-91 


AUCUN 






US-A-4979570 


25-12-96 


• It 9% 

AV/-D- 

AU-A- 
CA-A- 
GB-A.B 


Metro 

UtJVVW 

6681898 
2829294 
2239473 


lV~Vf - •/ ft- 

86-86-91 
29-85-91 
83-87-91 


GB-A-2247263 


26-62-92 


US-A- 
CA-A- 
DE-A- 
NL-A- 


5181988 
2849686 
4127923 
9181426 


87-84-92 
24-82-92 
26-83-92 
16-93-92 



AUCUN 



FR-A- 
FR-A- 
FR-A- 
AU-B- 
AU-A- 
CA-C- 
EP-A- 
US-A- 



2662287 
2668241 
2671787 
667661 
7962691 
2883156 
0527932 
5337823 



22-11-91 
24-84-92 
24-87-92 
84-04-96 
10-12-91 
19-03-96 
24-62-93 
16-08-94 



FR-A- 
AU-A- 
EP-A- 



2783182 
6285994 
8689637 



30-69-94 
11-18-94 
83-01-96 



FR-A- 
AU-B- 
AU-A- 
CA-A- 
CN-A- 
EP-A- 
JP-T- 



2704898 
673261 
6668194 
2162035 
1122619 
0698136 
6509532 



10-11-94 
31-18-96 
21-11-94 
18-11-94 
15-05-96 
28-02-96 
08-18-96 



0E-A-2728856 
WO-A-911B180 



11-01-79 
28-11-91 



W0-A-9421887 



29-09-94 



WO-A-9425655 



10-11-94 



rtimmi mm nrr*r- *-—*- — ' — 



page 1 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



PCT/FR 96/81226 



Monbrad) <fc b 
f amis* <fc brm4i) 



Otadt 



WO-A-9425655 
US-A-5469919 



28-11-95 



NO-A- 
US-A- 



954299 
5564584 



67-12-95 
15-10-96 



• rciyiiA/nit 



page 2 de 2 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE TERMS OF THE 
PATENT COOPERATION TREATY (PCT) 



(51) International patent classification : 
E21B 43/10. 33/127, 29/10. F16L 55/132 



Al 



(11) Interaction! I publication No. 
(43) Date of international publication 



WO 97/06346 



20 February 1997(02.20.97) 



(21) International application number: PCT/FR96/01226 

(22) International filing date: 2 AUG 1996 (08 02.96) 
(30) Priority Information 



95/09694 



4 AUG 1995 (08.04.95) 



FR 



(71) Applicant (for all designated countries except US): 
DRJLLFLEX [FR/FR]; Z.A.C. des Monts Gaultier, 29, rue 
Lavoisier, F-35230 Chatillon-sur-Seiche (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (US only): SALTEL, Jean-Louis 
[FR/FR]; 12, avenue de la Motte, F-35650 Lc Rheu (FR). 

(74) Attorney: lc rnwu, i>«uci, i^i^w*- — > - - 

rue Franz-Heller, P.O. Box 19107, F-35019 Rennes Cedex 
7(FR). 



(81) Designated countries: AL, AM, AT, AU, AZ, BB, BG, BR, 
BY, CA, CH, CN. CZ, DE, DK, EE, ES. Fl, GB, GE, HU, 
IL IS, JP, KE, KG, KP, KR, KZ, LK. LR, LS, LT, LU. LV, 
MD, MG. MK, MN, MW, MX, NO, NZ, PL PT, RO, RU, 
SD, SE. SG, Si, SK, TJ. TM. TR* TT, UA. UG. US, UZ, VN. 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European patent 
(AT, BE, CH, DE, DK, ES, FI. FR* GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI. CM, 
GA, GN, ML, MR, NE, SN, TD, TG) 



PobUshed: 

With international search report 



(54) Title: INFLATABLE TUBULAR SLEEVE FOR CASING OR OBTURATING A WELL OR PIPE 



[drawing] 



(57) Abstract: 

[see original for English] 



FOR INFORMA TION ONLY 

Codes used to identify the States that are party to the PCT, on the cover pages of brochures pub- 
lishing international applications in virtue of the PCT. 



[see original for codes] 



WO 97/06346 



1 



PCT/FR96/01226 



INFLATABLE TUBULAR SLEEVE FOR 
CASING OR OBTURATING A WELL OR A PIPE 

The present invention concerns an tubular sleeve that is inflatable and radially 
deformable, used for casing or obturating a well or a pipe. 

For casing an oil well bore-hole, as well as for similar applications, preforms have 
5 already been proposed that are tubular, flexible, and can be hardened insitu. They are intended to 
be put in place in the radially folded or unexpanded state-a state in which they take up small 
radial space-then are unfolded and/or radially expanded by application of an interior pressure, 
before being hardened insitu. particularly by polymerization. 

Preforms of this type are described for example in the documents WO-91/18180, 
10 WO-94/21887andWO-94/25655. 

The term "radially deformable" will be used to designate sleeves that can be radially 
deployed either by simple unfolding (as is the case for the preform described in WO-91/18180 in 
particular), or that can be simply expanded radially (without unfolding), by increasing their 
diameter under the effect of an internal pressure, or that can be successively unfolded and 
,5 expanded (as is the case for the matrix and preform of the document WO-94/25655 in particular). 

The invention was designed for a sleeve used as a tool to expand a preform, this tool 
being of the same general type as the preform expansion tool-called matrix-described in the 
above-mentioned WO-94/25655. This matrix is initially attached to the preform, mounted inside 
it. After inflation of the matrix/preform assembly, and solidification of the preform, the matrix is 
20 removed. 

However, the invention also applies to sleeves used as obturation tools for the wall of a 
well, to prevent leaks of fluid, this tool being commonly called in the industry by its English 
name "packer". 

In one possible embodiment, the tubular sleeve of the invention can also consist of the 
25 preform itself. 

During the radial deformation operation (by unfolding and/or expansion) of such a sleeve 
inside a well or a pipe, there is a risk, if the expansion of the preform is not controlled, of pockets 
of liquid forming, trapped between the sleeve and the wall of the well or the pipe. Indeed, in oil 
well drilling or similar applications it is common for the well or pipe to be filled with water, mud 
30 or other liquid. 
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This obviously poses a problem because the sleeve, or the preform that encloses it, can 
not be correctly applied against the wall of the well or pipe, and the casing obtained is not 
perfectly cylindrical and is not properly anchored. 

For inflatable membranes with which packer tools are equipped, attempts have been 
xnade to overcome this difficulty by varying the composition of the material comprismg the 
m embrane-or sleeve-<with a synthetic rubber base) from one end to the other, so that ,1s 
resistance to radial expansion varies progressively. Thus, when a fluid under pressure ,s 
introduced into the tool, the membrane expands progressively from one end to the other of the 
tool which makes it possible uniformly to force out the fluid trapped between the membrane and 
the well or pipe, as the operation progresses, toward the end that has the strongest resistance to 
the expansion, the end where the expansion will occur last. 

Although this technique is satisfactory in principle, it is difficult and costly to implement 

• • . _ -i .~ :~ cowa frvr the whole 

because the composition of the material comprising mc » »~ — — 

product. The variation in this composition is difficult to control, and above all, it can not be used 
15 with veiy long sleeves. 

For this reason, an objective of the present invention is to propose a sleeve of the type 
mentioned above, intended to be used for casing a well or a pipe, particularly for oil applications, 
this sleeve having a structure such that its expansion is also done progressively from one end to 
the other in a manner that is perfectly controlled, regardless of its length. 

This result is achieved, according to the invention, due to the fact that the wall of the 
sleeve is provided with a series of identical breakable constraining rings, axially offset with 
respect each other and intended to be broken one after the other in the longitudinal direction of 
the sleeve when it is inflated by an internal pressure fluid. 

Moreover, according to a number of non-limiting advantageous characteristics of the 

25 invention: 

- the rings are uniformly spaced from each other, with a constant separation; 

- the sleeve has one section that does not have a ring; 

- the sleeve has one section that is provided with rings that have an appreciably lower 

breaking point than the other rings; 
30 - the section that has no rings or that has rings with a lower breaking point is an end area 

of the sleeve; 
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- the section that has no rings, or that has rings with a lower breaking point, is a middle 

area of the sleeve; 

- the rings are toroidal; 

- the rings are embedded in the wall of the sleeve; 

- the sleeve is formed from a synthetic elastomer material; 

- the sleeve comprises a tool used to expand a flexible and radially deformable preform 
that can be cured in situ, to form the casing of the well or the pipe; 

_ this sleeve is initially attached to the preform and can be extracted after the operation. 

- the sleeve comprises an obturating tool ("packer") for the well or the pipe; 

- the sleeve comprises the flexible and radially deformable preform, which can be cured 
in situ to form the casing of the well or the pipe, after solidification. 

Other characteristics and advantages of the invention will appear from the description and 

i _ r 1 ~ nnma rirvn .1 imi tino 

the appended drawings that represent, simply oy way oi — 

embodiments thereof. 
15 In these drawings: 

- figure 1 is a longitudinal cross-sectional view of an assembly composed of an inflatable 
tubular sleeve according to the invention, housed inside a preform that is flexible and curable in 
situ; 

- figures 2 and 3 are transversal cross-sectional views of the preform of figure 1, 
20 respectively before and after radial extension; 

- figures 4 to 8 are diagrammatical views illustrating different stages in the casing of a 

well using the assembly represented in figures 1 and 2; 

- figures 9 and 10 diagrammatically represent variants of the sleeve of figure I (without 

the associated preform). 

Figure 1 represents, and designates by reference 1, a tool used to expand a flexible 
preform that can be cured in situ — in a well or a pipe— by polymerization. 

This tool 1— or matrix— consists of a cylindrical tubular sleeve, in a generally elongated 
shape, the cylindrical wall of which is referenced as 10. The sleeve is closed at both ends by 
transverse partitions 11, 12, one of which- in this instance the partition 11-has a nozzle 4 
30 sealably passing through it, which is intended to be connected to a conduit 40 used to introduce a 
pressure fluid, for example water, inside the sleeve in order to cause the radial expansion thereof. 
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The material comprising the sleeve is, for example, a synthetic rubber (elastomer) or a 
material with an elastomer base. This material is the same, and its mechanical characteristics are 
identical, for the full length of the sleeve. It is therefore possible to produce long lengths. 

The sleeve 1 is inserted into a preform 3, also tubular, that is initially flexible but can be 

cured in situ by polyerization. 

The preform has a wall composed of a resin 30 that is initially fluid (malleable) but is 
heat-curable by polymerization. This resin is confined between an outer skin 31, made of flexible 
elastic material, and the wall 10 of the sleeve, which serves as the inner skin. 
The axis of the assembly is referenced XX'. 

This assembly is of the same general type as the one described in the document 
WO-94/25655 (in particular, see figures 9 to 12). 

Temporary means of connection-not represented-iniually provide for the attachment 

Virnlr<»n at the end of the 

of the sleeve 1 to ttie preiorm j uiai encloses ». ~~ 

operation (after curing of the preform) which then allows the inner sleeve to be removed, as will 

1 5 be explained further on. 

According to one essential characteristic of the invention, the wall of the sleeve 1 is 
provided with a series of breakable constraining nngs that are axially offset from each other and 
can be broken under the effect of an expansion force that exceeds a specific threshold, under the 
effect of an internal pressure intended to expand them radially. 
20 The breaking point of all of the rings 2 is appreciably identical. 

These rings are regularly spaced from each other, at a constant spacing e. 
As can be seen in figure 1, the entire sleeve 1 is not provided with rings. They are 
provided only on one section 1 A that corresponds to the major part of the sleeve, with a length L, 
at the end with the nozzle 4, or the upstream end. 
25 By convention, the end of the well that opens outward, through which the inflation fluid 

arrives from the wellhead, will be designated as the "upstream" end. 

The section at the opposite (downstream) end, with a shorter length 1 (very significantly 

less than L), is not fitted with rings. 

Preferably, the rings 2 are toroidal, that is, they have a circular shape and a cross section 

30 that is also circular, but this is not essential. 
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Each ring can be advantageously comprised of a wire, for example of plastic or metal, 
wound on itself in several turns to form a ring. 

Preferably, the rings are coated with a substance that facilitates their sliding with respect 
to the elastomer material in which they are embedded. Such a substance, for example, is silicone 
oil. 

This reduces the risk of tearing the wall of the sleeve when the rings break, and facilitates 
the sliding of the rings on the wall 10 of the sleeve, which sliding is necessary for their expansion. 
By way of non-limiting example, the following dimensional values are given: 

- total length L + 1 of the sleeve: 20 m. 

- length L of the section 1 A fitted with rings: 18 m. 

- length 1 of the section IB that has no rings: 2 m. 

- distance e between rings: 10 mm. 

... i ' . i j: \_^tt,o«.n11 1 f\ r»f ttw» rrmtriT- 10 mm 

- tnicKness (in me rauiai unci. nun; ui u«- *.un — — 

- thickness (in the radial direction) of the wall 30 of the preform: 10 mm. 

- diameter of the matrix/preform assembly before inflation (state shown in figure 2: 
100 mm). 

- diameter of this assembly after inflation (figure 3): 160 mm. 

Figure 4 represents the initial phase of casing an oil well bore-hole'the wall of which, 
referenced P, is approximately cylindrical. 

In the drawings the well is horizontal. However, it can be in any direction, including 
vertical, in which case the invention remains applicable. 

The diameter of the preform/matrix assembly is selected so that in the radially expanded 
state the preform can be suitably applied against the wall P in order to be used as the casing for 
the well. 

The matrix/preform assembly is put in place by means of a known appropriate tool, from 
outside the well, from left to right in reference to figure 4. In this figure, the matrix/preform 
assembly is in the desired position with respect to the area of wall P to be cased. 

This assembly is immersed in a liquid, such as mud, referenced B, that is present in the 

well. 

It is possible to introduce from the wellhead a liquid under pressure, such as water, into 
the sleeve 1 via the conduit 40 and the nozzle 4. 

As is well known, the fluid under pressure will inflate the sleeve 1, and the preform that 
encloses it, the assembly being radially expanded against the wall P. 
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In the absence of the rings 2, this expansion occurs in an uncontrolled manner, which 
would nsk creating, outside the matrix/preform assembly, pockets in which a certain volume of 
liquid B would be trapped, thus hindering the casing operation. 

As a result of the arrangement according to the invention, under the effect of the pressure 
5 p of the pressure liquid introduced into the sleeve (arrow F in figure 5), the downstream area IB 
will be expanded first because it has no constraining rings and is therefore capable of greater 
deformation than the rest 1A of the sleeve. This expansion is accompanied by a decrease in the 
axial dimension of this part IB, which, by means of the section of preform that encloses it, is 
applied against the wall P. During this expansion, the mud that is outside this area is forced both 
10 upstream and downstream, as symbolized by the arrows i in figure 5 

The risk of formation of pockets around the section IB is reduced because this area has a 

limited length 1. 

Ka inft-Mceri to brine 

If the pressure ol the iiquia contained msiuc urc . , - ~ 

it to a value p„ higher than p, after a certain time the ring 2 located farthest downstream will be 
15 broken. Indeed, as can be easily demonstrated by calculation, it is this ring that is subjected to the 
greatest expansion force. Once it has broken, it is the next ring upstream that will be broken. 

A progressive breaking is thus observed of all the rings 2, one after the other, from 
downstream to upstream (from right to left) in figures 5 and 6. 

As a result of this controlled propagation of the expansion front, the liquid B that is 
20 present between the preform and the wall p is progressively forced out, both downstream as well 
as upstream as symbolized by the arrows j. This forcing prevents the formation of pockets, the 
disadvantage of which was mentioned above. 

Once all of the rings are broken and the preform is fully applied against the wall P, it is 
then polymerized by heat. This operation can be done, for example, by introducing a hot liquid 
25 inside the matrix and/or by the Joule effect, by means of an electrical conductor (heating wire) 
embedded in the matrix or in the preform 

By way of example, the inflation pressures p and p, are respectively on the order of 5 and 

15 bars. 

Figure 3 illustrates an expansion operation during which the ring 2 has been broken in 
30 three pieces, 2a, 2b and 2c. It could be broken at a single point, or into a larger number of pieces. 
It goes without saying that the rings must also be 
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flexible so that their curvature can be changed to follow that of the sleeve after the ring breaks. 
As already mentioned, the rings are advantageously coated with a material to facilitate the 
relative sliding of the ring-or of the pieces of ring-with respect to the material of the wall of 

the sleeve after the ring is broken. 
5 After solidification of the preform, which has become a rigid casing 3' (figure 7), the 

matrix is removed as symbolized by the arrow G in figure 8. 

In the embodiment just described, the expansion of the matrix/preform assembly was 
done solely by radial expansion. It goes without saying, however, that the invention also applies 
to assemblies that are initially folded longitudinally (in "IT shape or snail shape), as represented 
10 in particular in WO-91/18180 or in WO-94/25655 (figures 6A and 6B). 

The sleeve, referenced 5, which is the object of the variant represented in figure 9, has a 
principal section 5 A with length L fitted with rings 6 that are similar to the rings 2 described with 
reference to figures i and 2. These rings all have the appreciably the same relatively high 
breaking points. 

The upstream end section, referenced 5B, is also fitted with a set of similar rings 7, but 
these have a breaking point that is appreciably lower than that of the rings 6. However, this 

breaking point is not negligible. 

The sleeve 5 can therefore contain a fluid under a pressure that is not negligible, without 

becoming radially deformed. 

As a result of this arrangement, it is possible to give the sleeve a certain rigidity by 
introducing a pressure fluid therein, without the risk of causing its expansion. This can be useful 
for introducing the sleeve into certain wells or pipes, particularly non-rectilinear ones, because 
the rigidity of the sleeve facilitates the guiding of it. 

Once the sleeve has been correctly positioned, the internal pressure will be increased to 
cause it to expand twice, first at the end 5B by progressively breaking the rings 7, then-under an 
even higher pressure— the progressive expansion of the part 5A by successively breaking the 
rings 6. 

The sleeve 5 is also associated with a preform, like sleeve 1 in the previous embodiment, 
but the preform is not represented in figure 9 in order not to encumber it unnecessarily. 

In the same way, the sleeve 8, diagrammatically represented in figure 10, is associated 
with a preform that is not represented. 

In this sleeve variant, a middle section 8B does not have constraining rings along a 
certain reduced length L„. On the other hand, the rings 9, which are similar to the rings 2 of the 
first embodiment, are provided on each of the 
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end sections 8A and 8C, of greater length, respectively referenced L A and L<, 

According to this variant, the middle area 8B will expand first and be applied against the 
wall of the well or pipe, the propagation of the expansion of the sleeve occurring progressively 
from this area toward each of the ends of the sleeve, simultaneously forcing the liquid contained 
in the well or pipe toward each of these ends. 

Of course, the middle area 8B could also be fitted with rings similar to the rings 7 of 
figure 9, with a breaking point that would be lower than that of the rings 9. 

The constraining rings that, according to the present invention, equip a radially 
deformable sleeve, are not necessarily embedded inside the wall of said sleeve. It [sic] could 
instead be placed on the outside thereof. 

The sleeve according to the invention is not necessarily a tool used to expand a preform 

that is initially flexible, curable in situ. 

<> "r«»rlrt»r" tvne nbturatine tool. 
The sleeve according to me invention tou aiau — - i vr — 

The sleeve could constitute the preform itself, the constraining rings being, for example, 
embedded in the polymerizable resin comprising the preform, between two elastic skins. 
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CLAIMS 

1. Inflatable and radially deformable tubular sleeve (1; 5; 8) for the casing or obturation 
of a well (P) or a pipe, characterized by the fact that is provided with a series of identical 
breakable constraining rings (2; 6; 9) axially offset with respect each other and intended to be 

5 broken one after the other in the longitudinal direction of the sleeve when it is inflated by an 
internal pressure fluid. 

2. Sleeve according to claim 1, characterized by the fact that said rings (2; 6; 9) are 
uniformly spaced from each other, with a constant separation (e). 

3. Sleeve according to either of claims 1 or 2, characterized by the fact that it has one 
10 section (IB; 8B) that does not have a ring. 

4. Sleeve according to either of claims 1 or 2, characterized by the fact that it has one 
section (5B) that is provided with rings (7) that have an appreciably lower breaking point than the 
other rings (6). 

5. Sleeve according to either of claims 3 or 4, characterized by the fact that said section 
15 (IB; 5B) that has no rings or that has rings (7) with a lower breaking point is an end area of the 

sleeve. 

6. Sleeve according to either of claims 3 or 4, characterized by the fapt said section (8B) 
that has no rings, or that has rings with a lower breaking point, is a middle area of the sleeve; 

7. Sleeve according to any of claims 1 to 6, characterized by the fact that said rings (2; 6, 
20 7; 9) are toroidal. 

8. Sleeve according to any of claims 1 to 7, characterized by the fact the rings (2; 6, 7; 9) 
are embedded in the wall of the sleeve. 

9. Sleeve according to any of claims 1 to 8, characterized by the fact the sleeve is formed 
from a synthetic elastomer material. 

25 10. Sleeve according to any of claims 1 to 9, characterized by the fact the sleeve 

comprises a tool used to expand a flexible and radially deformable preform (3) that can be cured 
in situ, to form the casing (3 ') of the well (P) or the pipe. 

11. Sleeve according to claim 10, characterized by the fact that it is initially attached to 
the preform (3) and can be extracted after the operation. 

30 
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12. Sleeve according to any of claims 1 to 9, characterized by the fact the sleeve 
comprises an obturating tool for the well (P) or the pipe. 

13. Sleeve according to any of claims 1 to 9, characterized by the fact it comprises the 
flexible and radially deformable preform (3), which can be cured insitu to form the casing of the 

5 well (P) or the pipe. 
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